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The SNEWPY pipeline

Python code Interface to GLOBES
Supernova models Scripts & detector files

SNEWPY > | SNOWGLOBES >| GLOBES
Flux calculation Detector properties -
Flavor effacts » intergcti%ns Rate computation

GLOBES as a detection rate computation engine:

C library

* Quick modeling of any type of neutrino experiment

* |nteraction kinematics and resolution —» single smearing matrix

* Detection efficiency and backgrounds from input files

 Models neutrino oscillations and computes systematics
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The SNEWPY pipeline

Python code Interface to GLOBES
Supernova models Scripts & detector files

SNEWPY )5 [SNOWGLOBES

Flux calculation Detector properties
Flavor effects Vv interactions

GLOBES as a detection rate computation engine:

* Quick modeling of any type of neutrino experiment

* |nteraction kinematics and resolution —» single smearing matrix

* Detection efficiency and backgrounds from input files



Simple rate computation
From GLoBES to SNEWPY

Smearing matrix

Backaround

smear( IecC 1’ )

-
|

Detecn “Perfect” detection rate
Efficiency Ry(t, E,) = Nigroers X 0(E,) X D(E))

* Fluxes and flavor transformations computed in SNEWPY

* Cross-sections, efficiencies, smearing files available in SNoWGLOBES



The SNoOoWGLOBES class

Interface to SNoWGLOBES for computing detection rates

» |dentify experiment and look up detector’s configuration in SNoWGLOBES
» List efficiency, smearing, cross-section file names from SNoWGL0oBES
e Edit SNOWGLOBES parameter file

 Execute SNOWGLOBES script to call GLoBES

o Gather SNoWGLOBES outputs in Pandas dataframe

» Working test suite with Super-Kamiokande, NOVA, HALO, IceCube



The SimpleRate class
Interface to SNoWGLOBES for computing detection rates

» |dentify experiment and look up detector’s configuration in SNoWGLOBES

» List efficiency, smearing, cross-section file names from SNoWGL0oBES

Cdit-SNeoWGLeBES-parameterfile Store efficiencies, smearings, cross-sections

» Working test suite with Super-Kamiokande, NOVA, HALO, IceCube



New SNEWPY dependency installation

cd ~
mkdir opt

cd opt

git clone https://github.com/SNOwGLoBES/snowglobes.git
cd snowglobes

export SNOWGLOBES=${PWD}

ed-sre

make

rake-nstall


https://www.mpi-hd.mpg.de/personalhomes/globes/download/globes-3.2.17.tar.gz
https://www.mpi-hd.mpg.de/personalhomes/globes/download/globes-3.2.17.tar.gz
https://www.mpi-hd.mpg.de/personalhomes/globes/download/globes-3.2.17.tar.gz
https://github.com/SNOwGLoBES/snowglobes.git

Conclusion and outlook

. o , L Python code Input files
¢ M|n|ma| mOd|f|Cat|On tO eX|St|ng SNEWPY COde Supernova models with detector
Rate computation and interaction properties
 Only 1 installation + 1 download needed
y SNEWPY SNOWGLOBES
: : : Flux calculation Detector properties
* No loss in computation time (NumPy) Flavor effects v interactions

Possible caveats, perspectives:
 Heavy reliance on SNoWGL0oBES, need to track updates of input file format

 Hardcoded 0.5 MeV binning ——3 custom binning in the future?

* |s there anything else needed from GLoBES which we missed?

* Pull request #193 in https://github.com/SNEWS2/snewpy
Comments and suggestions are welcome!



https://github.com/SNEWS2/snewpy

